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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHX PYyOPHK: 29.31.27

Tema gucepranii:
1. Po3cisiHHS i morIMHaHHS e]IeKTpOMaFHiTHOI‘O BI/IHpOMiHIOBaHHH MaJIMMU 6aFaTOIHapOBI/IMI/I YaCTHKaMU Ta

MaTpUYHUMU JUCIIEPCHUMU CUCTEMAMU HA IX OCHOBI

2. Scattering and absorption of electromagnetic radiation by small multi-layered particles and matrix-dispersed
systems on their base

Pedepar:

1. Y po6oTi TouHO po3B's13aHO 3amauy po3cissHHs EMB (po3B's30k Mi) Ha 6araTomaposiil KyJii Ta Ha KyJIi 3
aHI30TPOMHOIO (32 [i€JIEKTPUYHUMHU BIACTUBOCTSIMUA) OO0JIOHKOIO Ta OOUMCIIEHO MOJISIPU30BHOCTI TAKUX KYJIb i
nepepisu po3acisiHHA i nornvHanHsg HuMu EMB. Ha ocHOBI 1ux po3B'si3KiB IPOBe€HO pO3paxyHOK KoedilieHTa
0CJ1abJIeHHS €JIeKTPOMAarHiTHOTO BUITPOMiHIOBAHHS B CUCTEMi YaCTHHOK KOJI0igHOrO cpibsa (5-20 HM) Ta OKa3aHo,
IO B YaCTOTHUX crieKTpax (350-430 Hm) Takux MJIC BUHUKAIOTh CMyTY PE30HAHCHOTO NMorjavHaHHsg EMB (BifcyTHi B
CYyLIiJIPHUX 3pa3Kax cpibjia) Ha YaCcTOTax IOBEPXHEBUX MOJ, (TIOBEPXHEBI IJIa3MOHM) MaJIMX YaCTUHOK Cpibia,
II0JIOKEHHS Ta BUCOTA MiKiB SIKUX 00pe Y3TOKYIOThCS 3 iX AOCHITHUMY 3HAU€HHSIMUY, OJlep>KaHMMU JJ1s1 IOJIiOHUX
MJC B IncturyTi ximii noBepxHi HAH Ykpainu. Po3po6sieHO TeopeTryHi METOIM 3HAXOAKE€HHS €(PEKTUBHOI
nienextpryHoi pyHKUii MJIC 3 6araTomapoBMMU BKJIIOYEHHSIMU KYJIbOBOi (POPMU 3 ypaXyBaHHSM PO3MOIITY

BKJIIOUEHD 32 PO3MipaMu Ta MPSIMOi MyJIbTUIIOJIBHOI B3a€MO/ii MiXK HUMHU Ta PO3PaxOBaHO YaCTOTHI CIIEKTPU



nornuHaHHSI EMB Ha noBepxHeBUX I1a3MoHax B nofioHux MJIC. Po3B'sa3aHO 06epHEHY eJIeKTPOOMHAMIYHY 33729y
nienekTpruyHoi ciekTpockorii myst MIIC 3 6araTomapoBUMU €JTIICOiNaTbHUMU BKIIOYEHHSIMHU Ta PO3POOJIEHO
METOJIMKY 3HaXOKEeHHSI eJIeKTPOi3sMUHUX [1apaMeTPiB BKJIIOYEHD 33 €KCIIEPUMEHTAJIBHO BilOMUMU YaCTOTHUMU
3a71e’KHOCTSIMU e(PEeKTUBHOI fienekTpuyHoi npoHuKHocTi MJIC Ta afieKBaTHOIO €JIEKTPOIUHAMIYHOIO MOJIEILIIO
takoi MJIC. 3a po3p0o6IeHOI0 YMCeIbHO-aHAIITUYHOIO CXEMOIO 3 YPaXyBaHHSIM €KCIIEPUMEHTAIbHUX KPUBUX
PO3paxoBaHO BEJIMYUHY e1eKTpodi3uuHuX apaMmeTpiB KiIiTuH 6akTepiit E. Coli (y disiosnoriuHomy posunHi),

3HAYEHHA KX ,1106pe Y3roKyroTbCAd 3 ix 3HAYEHHIMU, BHaﬁﬂeHI/IMM IHIIIMU METOOaMMU.

2. It is found exact solutions for EMR scattering by a multi-layered sphere and by a sphere with anisotropy shell.
The sphere's polarizabilities as well as their scattering and absorption cross-sections are calculated. From the
obtained solutions, it is calculated the extinction coefficient for a system of colloidal silver particles ( 5...20 nm),
and the resonance absorption bands are shown to arise in the optical spectra of the matrix dispersed systems. The
bands at 350...430 nm (absentee in case of bulk silver) correspond to surface modes of small silver particles, and
calculated bandwidth and absorption peak height are in good agreement with the experimental data obtained at
the Institute of Surface Chemistry. It is elaborated theoretical methods for defining the effective dielectric
function of the matrix-dispersed systems with multi-layered spherical inclusions with taking into account both the
size distribution of the inclusions and direct multipole interaction between them. The systems' absorption spectra
are calculated. It is solved the inverse electrodynamical problem of dielectric spectroscopy for the matrix-
dispersed systems with multi-layered ellipsoidal inclusions. A method for defining electro-physical parameters of
the inclusions from experimental frequency dependence of the effective dielectric function of the systems and
from adequate systems' electrodynamical model is proposed. By using the proposed numerical-analytical method
with taking into account experimental dependencies, the electro-physical parameters of the E. Coli bacteria cells
are calculated. Obtained parameters values agree well with their known values defined by using other methods.
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